Hydrogen sulfide does not increase resuscitability in a porcine model of prolonged cardiac arrest.
Treatment options to improve resuscitability and neurological prognosis after cardiac arrest (CA) are limited. Hydrogen sulfide has demonstrated remarkable improvements in outcomes in small animal models of severe hypoxia or hemorrhage. We investigated the influence of sodium sulfide (Na2S), a liquid hydrogen sulfide donor, on resuscitability, postresuscitation hemodynamics, and neurological performance in a porcine model of prolonged CA and cardiopulmonary resuscitation. Twenty-four male pigs were instrumented with arterial and pulmonary artery catheters before 10 min of CA was induced. During resuscitation, animals were randomized to receive either high-dose (1 mg/kg; n = 8) or low-dose (0.3 mg/kg; n = 8) Na2S (IK-1001; Ikaria, Clinton, NJ) or control (saline placebo; n = 8) i.v. injection and consecutive infusion. Cardiopulmonary resuscitation was performed for 6 min before defibrillation was attempted. Hemodynamic variables were taken at baseline and 10, 30, 60, 120, and 240 min after successful resuscitation. Neurological outcome was evaluated on 4 postoperative days before brains and hearts were harvested for histopathologic analysis. No differences in hemodynamic parameters were observed at baseline. Initial resuscitability was not improved by Na2S. Animals exposed to high- and low-dose Na2S showed significantly reduced cardiac output, heart rate, and pulmonary arterial pressure compared with control animals during the early postresuscitation period. Strikingly, two of the high-dose Na2S animals died during the postresuscitation period, whereas all other animals survived. High-dose Na2S significantly decreased microglial activation in striatal areas, although this did not translate into improved neurological outcome. Although animals receiving Na2S developed higher troponin T serum levels, these differences remained insignificant. In this investigation, Na2S did not improve resuscitability but significantly compromised postresuscitation hemodynamics.